differences in the evaluation and management exist 3, 13 . The HC-BPPV has sudden onset and usually more intense symptoms than the posterior canal variant, persisting longer than 30 seconds, and is often associated with nausea and eventually vomiting. Nevertheless, its prognosis is usually better than PC-BPPV. When untreated most HC-BPPV resolve within 16 ± 19 days and PC-BPPV within 39 ± 47 days of their onset 4 . The correct diagnosis type of HC-BPPV, and treatment with appropriate maneuvers allow simple and rapid healing. Our primary objective was to achieve therapeutic success, i.e. absence of vertigo and nystagmus upon application of the supine roll test on follow-up examination, within the least amount of time and using the most practical and effective maneuvers, regardless the disease duration.
METHOd
Between June 2011 and November 2014, one hundred and ninety-three office patients with vertigo and dizziness complain were seen by the authors: 162 by ETM, and 31 by PM-F. Thirty-seven (19.1%) aged 65.8 ± 15.8 years old (range 33-94), with positional vertigo and horizontal positional nystagmus were diagnosed as HC-BPPV. The time interval from the first vertigo crisis to an initial evaluation varied from one day to 40 years (mean ± SD 54.7 ± 127.6 months; median: 2.0 months). Twenty-eight (75.6%) patients were women and nine men (women-to-men ratio: 14:4.5). All presented the five items that make up the criteria for the clinical diagnosis of HC-BPPV 3, 9 : 1) very short latency ( few seconds) of positional vertigo episodes; 2) purely horizontal nystagmus towards the lower ear (geotropic) or upper ear (apogeotropic) induced by rotating the head while supine, with greater intensity on one side; 3) absence of spontaneous nystagmus during upright sitting position; 4) unfatigable nystagmus with repeated positioning; and 5) absence of CNS disease that can justify positional vertigo and nystagmus. All patients underwent a routine clinical neuro-otological examination including: Otoscopy, extrinsic and intrinsic ocular motility, a search for spontaneous and gaze-evoked nystagmus, horizontal and vertical smooth pursuit, saccades, head impulse test, limb ataxia, and static and dynamic balance, that was consistently normal or negative. None of them had a history of migraine or a history and examination that indicate Menière disease, vestibular neuritis or vestibular schwannoma. Patients were submitted to the provocative Pagnini-McClure test (supine roll test) 14 , with a monocular video-Frenzel goggle system (Micromedical Infrared Googles RealEyes xDVR 2.2 C). The roll test was done with the patient in the supine position with the head flexed 30° and rotated 90° in one direction, then returned to the starting position (head to zero degree), and the maneuver was repeated towards the opposite side. The treatment consisted in applying: Gufoni manoeuver 15, 16 in eighteen patients (48.6%), the barbecue 360° manoeuver (BBQ) 17 , in twelve patients (32.4%), both maneuvers in four patients (10.8%); both maneuvers plus head shaking maneuver (HSM) 18 in one (2.7%); and HSM plus Gufoni maneuver in three patients. There were no specific criteria in the choice of maneuvers used in the treatment with the exception that in some patients, the Gufoni maneuver was chosen due to overweight or complaints of neck pain.
In the Gufoni maneuver to the HC-BPPV canalolithiasis 19 , the patient was quickly brought down on the healthy side from the sitting position with their legs hanging over the side, and after 2 minutes the head was turned about 45° downward, so that the nose was on the bed. After 2 minutes in this position, the patient was returned to the upright position ( Figure 1 ). The Gufoni maneuver for HC-BPPV cupulolithiasis, the patient head is quickly turned upward, toward the ceiling, after first being brought to the side-lying position on the affected side (Figure 2 ). For the BBQ the supine patient underwent a stepwise 90° turns starting with the affected ear-down, followed by quick rotations to complete 360°. Each position was maintained for 30 to 60 seconds until the induced nystagmus dissipated. Finally, the patient was brought to a sitting position (Figure 3 ). For the HSM in the yaw plane 18 , the examiner vigorously moved the patient's head ( fitted with infrared Frenzel goggles), from side to side (30° to 45°) for 20 cycles with a frequency of 2-3 Hz for approximately 15 seconds, then stopping abruptly. It is worth mentioning that there was no concern on our part in comparing the effectiveness between different therapeutic methods. Most patients were followed by telephone call, some by office visit, up from one week to two years. All images were used in accordance with legally authorized rights.
RESUlTS
From the 37 patients with HC-BPPV, twenty-six (70.2%) showed canalolithiasis (equally distributed on either side). Eleven patients (29.7%) presented cupulolithiasis; seven (63.6%) on the right and four (36.3%) on the left side.
The HSM was used in two patients with HC-BPPV cupulolithiasis who were resistant to treatment. In addition, we consistently requested our ten patients with cupulolithiasis to perform the forced prolonged position 20 (sleep in lateral decubitus with the affected ear facing upwards for 12 hours) on the same evening of their visit.
Eight patients (21.6%) were asymptomatic after just one maneuver: four after the Gufoni maneuver, and an equal number after the BBQ 360° maneuver. Seventeen patients (45.9%) were asymptomatic after two maneuvers in the first visit day: eleven patients after the Gufoni and six patients after the BBQ 360°. In four patients (10.8%), both maneuvers were performed, and in three cases with HC-BPPV cupulolithiasis, additional head shaking was done. Three patients (8.1%) transformed HC-BPPV cupulolithiasis to canalolithiasis: after head shaking in the yaw plane and after the BBQ 360° maneuver 17 . Another patient had right posterior canalolithiasis BPPV that was transformed to right HC-canalolithiasis by the BBQ 360° maneuver. Seven patients (18.9%) had to return after an interval of two or three days to reapply the maneuvers; two returned four times.
Due to the clarity of direction and intensity of nystagmus observed with Frenzel glasses, in none of our patients required the use of the Bow and Lean test 21 in order to decide the affected side.
The BPPV was mostly idiopathic but in two patients the vertigo crises began after cranial trauma. Seventeen patients (45.9%) had had lengthy unsuccessful treatments with anti-vertigo medications drugs before maneuvers were applied.
Five patients, despite many years of disease duration and several vertigo episodes, were asymptomatic after completing treatment with the maneuvers as determined by the absence of vertigo and nystagmus in the supine roll test. The number of manoeuver repetitions and required sessions are summarized in the Table. The therapeutic success achieved after maneuvers (patient's without vertigo and nystagmus in the supine roll test) was 100%, of which 80.0% was achieved during the first office visit. A and B) . Subsequently, the patient is rolled over to the prone position while the head is held in the same position before it is turned rapidly to the nose-to-ground position (C and D). Then, the head is rotated vigorously to the opposite lateral position with the affected ear once again pointed towards the ceiling (E). Finally, the patient is sat upright with the chin tucked (F) and the head is extended (G). . However, this concept was changed when in 1985 Mc-Clure described seven cases with pure geotropic nystagmus (nystagmus beating towards the ground) during the Dix-Hallpike maneuver in patients without any evidence of CNS lesions 14 . In 1995 the apogeotropic type of BPPV was also reported, in which the nystagmus beats towards the ceiling during lateral head turning in the supine position, corresponding to cupulolithiasis of the horizontal canal 22 . In the following years further HC-BPPV case publications have emerged 11, 20, 21, 23, 24 .
In the HC-BPPV two types of nystagmus are present: geotropic and apogeotropic, depending on canalolithiasis or cupulolithiasis respectively. The side with greater intensity nystagmus dictates the affected side in the former, while the reverse is true for the later. Treatment is designed to move the offending crystals from the semicircular canals into the utricle. Therefore, determination of the involved side by nystagmus lateralization and intensity is very important for the proper treatment of HC-BPPV.
Kim JS et al. 9 held a comparative study between the Gufoni maneuver and BBQ (270°) maneuver in 170 consecutive patients with geotropic HC-BPPV. They demonstrated that booth were effective treatment methods [38 of 55 (69.1%) for BBQ rotation, and 39 of 64 (60.9%) for the Gufoni maneuver], even when applied only twice in the initial visit day. In our study 17 of 36 (47.2%) HC-BPPV patients responded to the Gufoni maneuver and 11 of 36 patients (30.5%) responded to the BBQ 360° in the their first visit; eight of these responded to a single maneuver. Beyond the Gufoni and BBQ maneuvers, two other procedures were used in our cupulolithiasis patients; the HSM (in three patients) and forced prolonged position 20 . Kim J-S et al. 12 showed in 157 patients that both the Gufoni and HSM maneuvers were equally effective in the treatment of HC-BPPV cupulolithiasis, with success rates of 73.1% and 62.3%, respectively. Oh Sy, et al. 25 compared the efficacy of HSM versus the modified Semont maneuver in 103 patients, concluding that the former is more effective (37.3% versus 17.3%) in the resolution of vertigo/nystagmus. The BBQ 360º maneuver around the yaw axis toward the unaffected ear is a popular and consecrated method of treatment for geotropic HC-BPPV 17 . We utilized this maneuver in isolation in eleven patients, and in association with the Gufoni maneuver in four patients after re-testing.
A comparative study between the Gufoni maneuver and barbecue-plus-forced-position maneuvers showed a higher success rate for the former (93% versus 81%), in addition to faster problem resolution and excellent immediate outcome with just one maneuver 26, 27 . In a prospective observational study involving 60 patients, the effectiveness of forced prolonged position did not differ significantly from that of Gufoni maneuver; both were more effective than the barbecue rotation after a single application (with success rates of 76% and 89%, respectively, vs. 38%) 20 . All our cupulolithiasis patients were asked to sleep only one night in forced prolonged position. Since all patients performed this procedure, we can't affirm that this has influenced results and contribute to therapeutic success.
In addition to its higher success rate, the Gufoni maneuver
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is not only less time consuming 12 but also easier to perform than the BBQ 360° maneuver in obese or elderly persons and in patients with cervical pain and stiffness 9, 17 . It is worth mentioning that one third of our patients were over 70 years old.
Skull trauma accidents, vestibular neuritis, otitis media, and Menière's disease are known BPPV precursors 1,2,6,10,28. In our cases, BPPV was mostly idiopathic but in two patients the vertigo began after cranial trauma. The first had BPPV for four months after an occipital head trauma. Eighteen patients (48.6%) were unsuccessfully treated with anti-vertiginous drugs; some of them for many years before the maneuvers approach was applied. Some patients (13.5%) had co-morbidities such as parkinsonism, multiple sclerosis, dementia, irritable bowel, and tongue tumors, apparently without relationship to the pathogenesis of BPPV, except for the fact that some of these patients were bedridden for extended periods of time. Unfortunately one of ours patient with HC-BPPV was wrongfully diagnosed with anxiety attacks and referred for psychiatric treatment.
BPPV has a recurrence rate of approximately 15% per year. However, one cross-sectional study showed a recurrence rate in 56% of affected individuals within one year 2 .
Cases of recurrence mostly happened (80%) within the first year after treatment, irrespective of the maneuvers applied 29 . Five of our patients (13.5%) had BPPV recurrence, of which two had PC-BPPV episodes three and six months prior to their medical visits, respectively. The other three patients had BPPV crises that occurred three, six and seven years prior to their medical visits (retrospective diagnosis).
Positional horizontal nystagmus can be observed in some central and peripheral vestibulopathies 30 . Important for this differentiation from BPPV are the clinical history, the neuro-otologic examination results, and the therapeutic success -with long time absence of nystagmus and vertigo -after the employment of adequate vestibular maneuvers for BPPV cases.
In summary, considering that human beings possess three semicircular canals on each side of the head, each canal with its respective dome and anterior short arm, there are eighteen different possible BPPV localizations; not to mention the possibility of multiple simultaneous canal involvement. Although PC-BPPV is the most common type, HC-BPPV is being increasingly diagnosed. The use of the Gufoni and BBQ 360° maneuvers proved quite effective (> 80% resolution in a first visit day) for both; canalolithiasis and cupulolithiasis HC-BPPV treatment. In our view, the winsomeness of establishing a vestibular lithiasis diagnosis derives from four straightforward facts. First, the diagnosis may emerge by simply using bare hands. Second, treatment is masterly performed with elegant and efficacious bedside maneuvers without the need of complex machinery. Third, anti-vertigo medication or supplementary tests are not required. Last but not least, the extraordinarily disabling symptoms are almost always resolved forthwith.
